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????t ∈ R?x = (x1, x2, · · · , xn) ∈ Rn????
f : Rn → Rn ???? x ?????? λ ∈ R ??
?? C∞ ??????????? (1)???????
????
x(t) = ϕ(t,x0), x(0) = x0 = ϕ(0,x0) (2)
????? (1)??? L ?????????????
?????????????????? (2)?????
??? x0 ?????????????? Poincare´?
? Π ????
Π = {x ∈ Rn | q(x) = 0 } (3)
?????Poincare´?????????? (n− 1) ?
?????????
q : Rn → R




· f |= 0 for all x ∈ Π (5)
??????Poincare´ ??? Rn ????????
????Π ?????? Πˆ ? x ∈ Π ???????
??Poincare´?? T ??
T : Πˆ→ Π
xˆ → ϕ(τ (xˆ), xˆ) (6)
????????τ = τ (xˆ) ? xˆ ∈ Πˆ ???????
??? Π ???????????????????
T ???? x0 ????????
T (x0) = x0 (7)
??????? L ??
L = τ (x0) (8)
???????
????????
xk = x0 + ξk (9)
???????????




















????In ? n× n ???????????????




χ(µ) = det [J − µIn] = 0 (12)
?????? ϕ(x) ??????????? (12)?
??????????? 1????????????





??????????????? Σ ∈ Rn−1 ???
????????????????????????
? [4]?Π ?? Σ ??????????????
Π = {x ∈ Rn | q(x) = 0 }
h : Π→ Σ ⊂ Rn−1 (13)
?? h ??????????????????? h−1
?????????
h−1 : Σ→ Π ⊂ Rn (14)
????? Σ ????? Σˆ ? uˆ ∈ Σ ?????
??u = h(x)?u ∈ Σ ⊂ Rn−1 ??????Σ ??
? Poincare´?? TΣ ??????????
TΣ : Σˆ→ Σ
uˆ → h(ϕ(τ (h−1(uˆ)), h−1(uˆ)))
= h ◦ T ◦ h−1(uˆ) (15)
?? TΣ ???? u0 ????????





−1(u0))) = 0 (17)










????? TΣ ?????????Invariant closed
curve?ICC?????Rn ????????????
??????????? θ ?????????? µ
??
















??? [5]??????????? θ ??????
























? X ? n ????????????
X = [x1|x2| · · · |xn] (20)
???????????? n ??????? γ ??
???1 < k < n ????
det[x1| · · · |xk + γ| · · · |xn]
= det[x1| · · · |xk| · · · |xn]
+ det[x1| · · · |γ| · · · |xn] (21)
?????????α ∈ R ????
det[x1| · · · |αxk| · · · |xn]
= αdet[x1| · · · |xk| · · · |xn] (22)
?????????????
????? J ???????????
J = [j1| · · · |jn] (23)
????????????ek ? k ?????? 1?
?????????????????????? χ(µ)
??
χ(µ) = det[j1 − µe1| · · · |jn − µen] (24)
????
?? 1. ? (24)?? (21)????????????
?????????????????p ? n ??? 2
?????n ?????????????? 1? 1?
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???????????? 0????0 <=  <= n ??
???  ??????? J ? n ?????????
??????  ?????????? k ??????
jk ? −µek ???????????? Ĵ(p) ????
?????????????? p ?????????
1 ????Ĵ(p) ?????2n ?????
?? 2. ?? 1. ????? Ĵ(p) ???????
???? (18)?????? (21)??????????
????????????????? Ĵ(p) ????
????p ? m ?????? 1??????m ??
?????? −µek ????????????m ??
?? 2?? r ??????p ? 1??????????
r ???????? 1? 1?????????? (18)
???µek = cos θek + i sin θek ?????????
?? −µek ??− cos θek ????????−i sin θek
????????????????????? r ??
????? 0 ?????? 1???????????
?????????????????? Ĵ(p, r) ??
???????????? p ?????Ĵ(p, r) ??
2m ???????
?? 2???? 1????????????????











Ĵ(p, r) ? m ?????s ?? −i sin θek ???
??????????????????? (22)???
































 = 0 (27)
?? n+ 2 ??????????????????
? u?λ?τ?θ ??????????? v ?
v = (u, λ, τ, θ) (28)
????????????????????????
????????{
v(k+1) = v(k) + η(k)
DF (v(k)) · η(k) = −F (v(k))
k = 0, 1, 2, . . .
(29)


























































||η|| < ,  > 0 (31)
??????? || · || ????????









??? [7]?? (21)? u?λ?τ ??????????
?????? [8]?????????
?? θ ???????????????????
????????????????Ĵ(p, r) ? θ ??
????????????????????????
− cos θek?−i sin θek ??????????????
???? sin θek?−i cos θek ??????????








(10)????????? ∂ϕ/∂x0 ??????? (1)
????????????????????????
???????????????????





= −xk + S (axk − byk + ρx + δ(xk−1 + xk+1))
dyk
dt
= −yk + S (cxk − dyk + ρy − δ(yk−1 + yk+1))
(32)




1 + exp(−x) (33)























x ∈ R8 | q(x) = x1 − x1e = 0
}
(34)





? 1 ?????????????(a) c-δ ??????
??(b)???(c)????
Fig. 1 Results of calculation. (a) Bifurcation dia-
gram in c-δ plane, (b) period, (c) argument
of the complex mutiplier.
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?????? (32)??????? 1?? 2?????
? 2 ? 1 (a)????
Fig. 2 Enlargement of Fig. 1.
? 3 b-δ ???????
Fig. 3 Bifurcation diagram in b-δ plane.
? 1 ? (32)?????NS??????????
Table 1 A calculation example of the NS bifurcation in Eq.(32).
??????? a = 10?b = 10?c = 10?d = −2?ρx = 0?ρy = −6
??? x(0) = (0.74, 0.578, 0.768, 0.731, 0.77, 0.758, 0.768), δ = 1.065?θ = 0.94?τ = 5.265
??? xe = (0.748162, 0.798637, 0.748162, 0.798637, 0.748162, 0.798637, 0.748162, 0.798637)
????  = 10−12
???? 5?
??? x0 = (0.748162,0.577855, 0.768437, 0.731445 0.778162 0.758620 0.768437 0.731445)
??????? δ = 1.063658061
?? L = 5.2711267199
?? θ = 0.94405318
µ1?µ¯1 0.586510 ± i0.809941 (1.000000 ± 0.944053) (±54.090262◦)
µ2?µ¯2 0.948152 ± i0.502724 (0.990490 ± 0.486801) (±27.891651◦)
















?????? 4D-6D ???? NS????????
????????
? 1 ??2D ????? NS??????????
??????????????64?????????
????????????????????????
? 4 ? 3 ????????NS???????????








?????????????????c = 10 ??
???b-δ ?????? NS????????? 3 ?
???? 1 ?????????????2D-4D ??
??????? 4D-6D ??????????????
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